Summary
Two trials were conducted to determine the effects of irradiation of individual ingredients or the whole diet on growth performance in nursery pigs. The response was similar for both trials with pigs fed diets containing irradiated spray-dried animal plasma or soybean meal having increased (P<0.05) ADG compared with pigs fed the control diet with no irradiated ingredients or the complete diet that was irradiated. Also, ADFI (P<0.05) was higher for pigs consuming the diet with irradiated soybean meal compared with those fed the irradiated whole diet. Pigs fed irradiated spray-dried animal plasma also had superior F/G (P<0.05) compared with those fed diets containing irradiated microingredients or if all ingredients had been irradiated before manufacturing. Therefore, irradiation of certain feed ingredients can improve growth performance in nursery, whereas irradiation of all ingredients in the diet or the whole diet does not enhance performance.
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Introduction
Research has established that irradiation of dried blood products before adding them to diets for nursery pigs improves growth performance compared with dried blood products that have not been irradiated. However, irradiation of other protein, carbohydrate, energy, and microingredient sources used in nursery pig diets has not been thoroughly researched. Irradiation of other ingredients that are typically included in nursery diets may enhance growth performance similar to that of dried blood products. Therefore, it was our objective to determine the effects of irradiation of individual ingredients or the whole diet on nursery pig performance.
Procedures
Two experiments were conducted to determine the effects of irradiation of individual ingredients or the whole diet on growth performance in nursery pigs. In Exp. 1, 400 pigs (BW of 10.8 lb and 15 ± 2 d of age) were used in a 14-d growth assay. In Exp. 2, 480 pigs (BW of 11.3 lb and 15 ± 2 d of age) were used in a 12-d growth assay. Pigs were blocked by weight and allotted to one of 10 dietary treatments in both experiments. In Exp. 1, there were eight pigs/pen and five pens/treatment, whereas there were eight pigs/pen and six pens/treatment in Exp 2. For both experiments, pigs were housed in an environmentally controlled nursery in 5 × 5 ft pens on a commercial farm in N.E. Kansas. All pens contained one self-feeder and two nipple waterers to provide ad libitum access to feed and water.
All diets were fed in pelleted form, and pigs were assigned to one of 10 dietary treatments. First, a control diet was used containing ingredients that were not irradiated. Other treatments included diets that had specific ingredients irradiated, which included corn, soybean meal, whey, animal plasma, fishmeal, soybean oil, all microingredients combined (antibiotic, salt, monocalcium phosphate, limestone, zinc oxide, vitamin and trace mineral premixes, and DL-methionine). Finally, a diet including all ingredients that had been irradiated and a diet that was manufactured and subsequently irradiated were utilized. All irradiated ingredients and complete feed were exposed to an average irradiation dose of 8.5 kGy from gamma ray (colbalt-60 source) irradiation in Exp. 1 and electron beam irradiation in Exp. 2. The diet used in this experiment was formulated to contain 1.50% lysine, 0.90 Ca, and 0.50 available P. For Exp. 1, ADG, ADFI, and F/G were determined by weighing pigs and measuring feed disappearance on d 7 and 14, while in Exp. 2 this was accomplished on d 6 and 12. Data for both experiments was pooled and analyzed using the GLM procedure of SAS as a randomized complete block design with pen as the experimental unit. Phase I data represents means from d 0 to 7 of Exp. 1 and d 0 to 6 of Exp. 2, while Phase II data represents means from d 7 to 14 for Exp. 1 and d 6 to 12 for Exp. 2.
Results
Irradiation of individual feed ingredients and the complete diet proved to be successful in reducing the total aerobic bacteria concentrations (Table 2) . Bacteria levels in regular plasma and corn were noticeably the highest with minimal concentrations detected in spray-dried whey and soybean oil. Reductions in total bacterial concentrations in diets that had individual ingredients irradiated were minimal compared with the control diet, but if all ingredients or the entire diet had undergone irradiation treatment the bacterial concentration was substantially reduced (Table 3) .
For Phase I, nursery pigs fed diets containing either irradiated soybean meal or spray-dried animal plasma had improved (P<0.05) ADG while pigs fed irradiated corn tended (P<0.07) to have increased ADG compared with pigs fed the control diet (Table 4 ). In addition, pigs fed irradiated corn, soybean meal, or spray-dried animal plasma had increased ADFI (P<0.05) compared with pigs fed the diet that was manufactured and subsequently irradiated. Also, pigs fed diets containing irradiated soybean meal, spray-dried animal plasma, or the diet that was manufactured and then irradiated had improved F/G (P<0.05) compared with the control diet with no irradiated ingredients, while those fed irradiated fishmeal, soybean oil, or the diet with all ingredients irradiated tended (P<0.08) to do the same. For Phase II, ADG and ADFI were not affected by dietary treatment, but F/G was improved (P<0.05) for pigs consuming diets with irradiated spray-dried animal plasma compared with those fed the diet with all ingredients irradiated.
Overall, ADG was increased (P<0.05) for pigs fed the diet with irradiated spray-dried animal plasma compared with those fed either the control, the diet containing irradiated microingredients, or the diet that was manufactured and subsequently irradiated. Also, pigs fed irradiated soybean meal had increased (P<0.05) ADFI compared with the manufactured diet that was irradiated and tended to improve ADFI (P<0.07) compared with those fed the control. In addition, pigs feed irradiated spray-dried animal plasma had improved (P<0.05) F/G compared with those fed the diet with all ingredients irradiated. Furthermore, they had a moderate increase (P<0.06) in efficiency of gain compared with pigs fed the control. Finally, the addition of irradiated corn, whey, fishmeal, soybean oil, microingredients, or if all ingredients or whole diet was irradiated did not influence growth performance (P>0.12) compared with the control for any of the growth parameters measured in this study.
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